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As in many regions worldwide, seabird colonies in Argentina are important
conservation targets of marine protected areas (MPAs). Seabirds are wide rang-
ing, often crossing jurisdictional boundaries during foraging. Using a recently
designated MPA as a case study, this article discusses the challenges of protect-
ing breeding seabirds given their spatial requirements and use of different ju-
risdictions. Seabirds breeding at the MPA have distinct foraging strategies. Rock
Shags and Olrog’s Gulls forage inshore within the MPA. Imperial Cormorants,
Magellanic Penguins, and Southern Giant Petrels, in contrast, often feed be-
yond the MPA’s jurisdiction, traveling into provincial, federal, or international
waters where they can be affected by fisheries and oil development. This indi-
cates the need of management actions beyond MPA boundaries. The large scale
and connectivity of marine ecosystems and the variety of economic pressures
require the participation of stakeholders and several government agencies in
conservation issues, and thus integrated coastal management and marine spa-
tial planning appear as options to complement the use of MPAs. Although
MPAs are a valuable tool to conserve breeding seabirds, increased efforts are
needed to design new governance structures and complementary strategies for
spatial protection so as to deal with the biological, social, and political com-
plexities of marine systems.
Introduction
Seabirds are important components of marine ecosystems
which are characterized by a long life span, delayed ma-
turity, low fecundity, and high adult survival (Furness &
Monaghan 1987). Given their life-history traits, seabirds
are highly vulnerable to some human impacts (Croxall &
Rothery 1991; Boersma et al. 2002a). Seabirds are also
wide ranging, several of them moving from hundreds
to thousands of kilometers during foraging trips or win-
ter migrations (Schreiber & Burger 2002). Current main
threats to breeding seabirds worldwide include commer-
cial fisheries, pollution, human disturbance, alien species,
and global climate change.
Marine protected areas (MPAs) have been proposed
and used as a tool for seabird conservation worldwide
(Duffy 1994; Hyrenbach et al. 2000; Yorio 2000; Johnston
2001; Wienecke & Robertson 2002; Airamé et al. 2003;
Garthe & Skov 2006; Lombard et al. 2007). Seabirds are
colonial and thus concentrate, often in large numbers
and in mixed-species assemblages, to nest at specific lo-
cations along the continental shore and islands during
the breeding season. Of the 31 marine protected areas
in Argentina, 21 include colonies of one or more seabird
species (Yorio et al. 1998; P. Yorio, unpublished data).
Moreover, the main objective in designating some of
these areas has been the protection of their colonies, par-
ticularly for ecotourism. As in many other regions, these
MPAs are focused on the protection of such breeding
colonies but seldom include adjacent marine areas of ap-
propriate size to fulfill conservation goals. Many of the
existing MPAs may provide relatively good protection for
seabirds while they are on land during the nesting sea-
son, by controlling human visitation or preventing habi-
tat modification. However, MPAs are in general ineffec-
tive for the protection of highly mobile species or species
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showing site fidelity but with high dispersal abilities such
as seabirds (Boersma & Parrish 1999; Hyrenbach et al.
2000; Yorio 2000; Boersma et al. 2002b). Interestingly,
few marine reserves have been designed to explicitly ad-
dress movement of top predators such as seabirds (Gerber
et al. 2003; Hooker & Gerber 2004; but see Louzao et al.
2006). In addition, because of their large-scale move-
ments seabirds often cross-jurisdictional boundaries and,
thus, their protection needs an integrated approach at
different spatial scales. Using the recent designation of a
new MPA in Golfo San Jorge, Patagonia, as a case study,
this article discusses the challenges of protecting breeding
seabirds given their different spatial scale requirements,
the complexities derived from their use of different juris-
dictions and vulnerability to wide range and large-scale
human activities, and the opportunities and limitations
of using protected areas as a tool for their conservation.
Breeding seabirds of Golfo San Jorge
The northern sector of Golfo San Jorge, between Cabo
Dos Bahı́as (44◦ 55′ S, 65◦ 31′ W) and Isla Quintano
(45◦ 13′ S, 66◦ 03′ W) in central Patagonia (Figure 1),
includes over 3,500 km2 of highly productive waters, ap-
proximately 250 km of coastline cut by numerous bays
and inlets, and more than 50 islands and islets. This sec-
tor is one of the most important coastal areas in terms of
marine biodiversity (Fundación Patagonia Natural 1996)
and one of the priority areas for breeding seabirds in Ar-
gentina. Thirteen of the 16 Patagonian breeding seabirds
nest on the islands of this coastal sector, including a
significant proportion of the Patagonian population of
some species. For example, the sector holds 25% of the
Near Threatened Magellanic Penguin (Spheniscus magel-
lanicus), 80% of the Near Threatened Southern Giant Pe-
trel (Macronectes giganteus), and 28% of the Imperial Cor-
morant (Phalacrocorax atriceps). It is also one of the two
breeding grounds of the Vulnerable Olrog’s Gull (Larus
atlanticus). Magellanic Penguins and Imperial Cormorants
are important targets for ecotourism and guano produc-
tion, respectively (Yorio et al. 1999). Recognition of the
environmental value of this area has resulted in its recent
designation as a marine protected area by the federal and
provincial governments, through an agreement between
the National Parks Administration and the Government
of the Province of Chubut (Law 26446/2008). Although
a great success for conservation, the resulting protected
area is significantly smaller than originally planned. Only
an area of 750 km2, one quarter of the size defined in
the original proposal and extending from the high tide
mark one nautical mile offshore, was finally included in
the Marine Park.
Figure 1 Geographical location of Golfo San Jorge and jurisdiction limits
for the study area. The management of waters and seabird populations
within the gulf are shared by the provinces of Chubut (north of 46◦ S)
and Santa Cruz (south of 46◦ S). Waters east of the shown provincial limit
are under the management of the Federal Government. The hatched area
corresponds to the Patagonia Austral Marine Park.
Despite the designation of the Marine Park and the
governments’ willingness to conserve this important sec-
tor, the area still faces major threats. Increased interest
in offshore oil development, ecotourism, and artisanal
fisheries are sources of concern. Oil pollution is a ma-
jor threat for the marine environment in this area, Golfo
San Jorge being one of the richest oil basins in Patagonia,
and may affect several seabird species including valu-
able tourist resources such as the Magellanic Penguin
(Gandini et al. 1994; Garcı́a-Borboroglu et al. 2006). How-
ever, the gulf’s status as a primary fishing ground for the
area’s growing commercial fisheries represents the cur-
rent most critical threat to the area’s seabird populations.
About 80 freezer trawl vessels targeting Argentine Red
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Shrimp (Pleoticus muelleri) and 20 ice trawlers targeting
Argentine Hake (Merluccius hubbsi) operate in waters of
northern Golfo San Jorge mostly from September to May
between 5 and 50 km offshore, although they can occa-
sionally fish in waters outside the gulf to distances over
100 km offshore.
Research on the foraging ecology of several seabirds
breeding at Golfo San Jorge has shown that different
species have distinct foraging strategies with differing
feeding ranges, and that the size of marine areas upon
which they depend can be variable. Some species forage
onshore or close to shore. For example, the threatened
Olrog’s Gull consumes mostly crabs along the intertidal
zone relatively close to their colonies (Yorio et al. 2004)
(Figure 2), while the Rock Shag (Phalacrocorax magellan-
icus) feeds within a few kilometers of its breeding sites
in relatively shallow waters (Sapoznikow & Quintana
2003) (Figure 2). Other species, such as the Imperial Cor-
morant and the Magellanic Penguin forage further off-
shore, while still depending mostly on coastal waters. At
Golfo San Jorge, these species have been recorded for-
aging up to approximately 70 and 120 km away from
their colonies, respectively (F. Quintana & P. Yorio, un-
published data) (Figure 3). Southern Giant Petrels, in
contrast, forage across large portions of the ocean up to
600 km from their colony (Quintana & Dell’Arciprete
2002) (Figure 4). The observed diversity in foraging
ranges suggests the importance of considering different
spatial scales when evaluating the needs of this seabird
assemblage as well as the efficacy of the protected area.
Spatial scales and effectiveness
of the protected area
Despite the fact that one of the goals for the designation
of the new Marine Park was the protection of breeding
seabird populations, the defined boundaries do not ap-
pear to be adequate for the effective protection of some
species. The feeding grounds of the Olrog’s Gull and
Rock Shag are located close to shore, within the wa-
ters protected by the new Marine Park. Thus, the park
provides spatial protection to both the nesting and feed-
ing grounds of these species and a better setting for
the management of existing small-scale activities such
as ecotourism, artisanal fisheries, guano extraction, and
macroalgae harvesting that may affect these seabirds. In
contrast, Imperial Cormorants, Magellanic Penguins, and
Southern Giant Petrels forage mostly beyond the limits
of the park, and the main challenges facing their conser-
vation include commercial fisheries and oil development
taking place in the adjacent waters. Foraging Imperial
Cormorants and Magellanic Penguins commonly overlap
Figure 2 Relative locations of foraging areas of the Olrog’s Gull (adapted
from Yorio et al. 2004) and the Rock Shag (adapted from Sapoznikow and
Quintana 2003), breeding at Caleta Malaspina, Golfo San Jorge, Chubut.
Gray areas represent data density obtained using Kernel analysis (95%,
75%, and 50% contours). The hatched area indicates the Patagonia Austral
Marine Park.
with trawl fishing operations within the gulf, often re-
sulting in incidental mortality (Yorio et al., unpublished
data; González-Zevallos & Yorio 2006). For example, to-
tal mortality associated with trawl fisheries during the
2004 fishing season in northern Golfo San Jorge was esti-
mated to be over 1600 Magellanic Penguins and 420 Im-
perial Cormorants (G. González-Zevallos & P. Yorio, un-
published data). Southern Giant Petrels breeding within
the marine park show a marked spatio-temporal associa-
tion with fisheries, particularly those operating on waters
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Figure 3 Relative locations of foraging areas of Imperial Cormorants
and Magellanic Penguins breeding at Caleta Malaspina, Golfo San Jorge,
Chubut, during 2007. Gray areas represent data density obtained using
Kernel analysis (95%, 75%, and 50% contours). The hatched area indicates
the Patagonia Austral Marine Park (Data source: F. Quintana and P. Yorio,
unpublished data).
of federal jurisdiction (Copello et al. 2008). Similarly, oil
pollution may affect seabird populations, as occurred in
December 2007 when a spill in an area south of the Ma-
rine Park, and within the foraging range of breeding Mag-
ellanic Penguins, resulted in the mortality of over 1,000
individuals (P. Garcı́a Borboroglu, personal communica-
tion). The importance of conservation and management
actions directed at these economic activities outside the
protected area boundaries should not be underestimated,
as, given their life-history traits, seabirds are sensitive to
even slight changes in adult mortality (Furness & Mon-
aghan 1987). The information on seabird foraging ecol-
ogy indicates the need to re-evaluate the spatial design of
the park and/or the definition of management actions be-
yond the boundaries of the protected area so as to com-
plement the current protection afforded by the Marine
Park.
The diversity in seabird foraging habits makes it clear
that careful consideration of spatial scales is essential for
the design of successful conservation actions. Effective-
ness of marine protected areas depends on their ability
to protect different life stages and distributional ranges
(nesting, feeding, and migrating grounds), as vulnera-
bility of a population may be habitat and stage specific
(Hooker & Gerber 2004). If large enough, MPAs may help
protect seabirds with large foraging ranges, at least dur-
ing part of their annual cycle (e.g., Wieneke & Robertson
2002). However, in most cases breeding populations of
seabirds with large foraging ranges cannot be adequately
protected by MPAs alone, although the identification and
implementation of MPA networks and corridors could in-
crease the effectiveness of conservation efforts by linking
spatial protection for different life stages (Roberts et al.
2003). Several initiatives have been working on the iden-
tification and selection of relevant marine areas for feed-
ing, wintering, or migrating seabirds (e.g., Johnston et al.
2002; BirdLife International 2004; SPEA-SEO/BirdLife
2006; Skov et al. 2007; Rabuffetti et al. 2008). The spe-
cial importance of areas for particular life-history stages
of marine species has been identified as one of the key
scientific criteria for selecting ecologically significant ma-
rine areas in need of protection in open-ocean waters and
deep-sea habitats by the Conference of the Parties to the
Convention on Biological Diversity, and which should
guide the design of representative networks of marine
protected areas (COP 9, Decision IX/20 2008). In addi-
tion, seabirds within protected areas may be negatively
affected by outside factors, given the connectivity of ma-
rine systems and the linkages with terrestrial areas (Carr
et al. 2003; Stoms et al. 2005). Thus, as for other wide-
ranging top predators, broad-scale conservation activities
may be often needed to protect seabird breeding popula-
tions (Sanderson et al. 2002; Boersma et al. 2002b; Boyd
et al. 2008).
Scale and governance: complementary
tools to marine protected areas
As indicated in the case of Golfo San Jorge, the large scale
and connectivity of marine ecosystems and the variety of
economic pressures on the marine environment neces-
sarily require the participation of several agencies from
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Figure 4 Foraging locations of Southern Giant Petrels
breeding at Golfo San Jorge, Chubut. Gray areas represent data
density obtained using Kernel analysis (95%, 75%, and 50%
contours). The hatched area indicates the Patagonia Austral
Marine Park (Data source: F. Quintana, unpublished data).
the same and different government levels in issues related
to both protection and management. Seabirds such as
the Imperial Cormorant, Magellanic Penguin, and South-
ern Giant Petrel often extend their feeding ranges way
beyond the jurisdiction of the park—in this case partly
the responsibility of the National Parks Administration—
traveling into waters under provincial jurisdiction and, in
the case of the latter two, often further offshore into fed-
eral waters (Figure 1). Southern Giant Petrels may even
fly into international waters to the east of the shelf break
(F. Quintana, unpublished data). In Argentina, biotic re-
sources within gulfs and bays and from the coast up to
a 12-mile offshore limit are under the domain and juris-
diction of provincial governments while those in the rest
of the exclusive economic zone fall under federal con-
trol. This also has major implications, for example, with
respect to widely distributed and mobile fish and inverte-
brate resources upon which wide-ranging seabird popu-
lations depend.
Coordination between agencies and administration
levels in Argentina, is often inefficient and in many cases
lacking altogether. This is mostly a result of the overlap-
ping spheres of authority between administrative bodies
and the lack of public organizations responsible for co-
ordinating the various agencies and institutions (Esteves
et al. 2000; Barragán-Muñoz et al. 2003). Conflicts of in-
terest between administrative bodies and different gov-
ernments may curtail important conservation initiatives.
During the designation of the Marine Park in Golfo San
Jorge, governance conflicts between provincial and fed-
eral levels in relation to the administration of natural
resources were partially solved by the development of
an inter-jurisdictional agreement, which helped generate
consensus. This treaty is an innovative legal instrument
that will allow the co-management of a protected area
that combines sections under the jurisdiction of different
government levels. The management of natural resources
within each of these sections will be under the responsi-
bility of the corresponding administration level, but ac-
tions to fulfill the marine park’s goals will be guided by a
Management Committee constituted by members of both
federal and provincial governments. If successfully imple-
mented, this agreement may be used as an example to be
applied in similar situations along the coasts of Argentina,
as this or a similar type of cooperation between govern-
ment levels will be required in most protected areas on
the Patagonian coast under provincial jurisdiction which
include breeding seabird populations dependent on off-
shore marine resources. However, in the case of Golfo
San Jorge, different interests of administrative bodies at
provincial and national levels, resulted in a marine pro-
tected area that is too small and does not include a large
enough portion of the ocean to fulfill part of its conser-
vation target. Limited communication and lack of mech-
anisms for effective coordination between agencies may
also jeopardize seabird conservation and reduce manage-
ment effectiveness. One of the challenges for the long-
term preservation of marine resources in Argentina, in-
cluding seabirds, is achieving effective joint efforts by dif-
ferent agencies, both within and between government
levels (Esteves et al. 2000; Sabsay 2008).
In addition, given the dynamic nature of the marine
environment and the current growth in human activities
outside the limits of protected areas, the participation of
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stakeholders is a key factor if the goal is to minimize nega-
tive impacts on seabird populations, particularly those de-
rived from human activities operating at large scales. For
example, the implementation of mitigation measures to
reduce incidental mortality in fishing gear (Gandini et al.
2003; Sullivan et al. 2006; González-Zevallos et al. 2007)
is dependent on the participation of fishing companies
and fishers. Similarly, a reduction in oil dumping into the
ocean will greatly depend on the compliance with cur-
rent legislation by oil companies. These actions may be
successfully implemented through sectoral planning and
the regulation of specific economic activities. But in this
respect, as well as in cases needing the interplay of several
agencies, integrated coastal management and marine spa-
tial planning appear as valuable options to complement
the use of protected areas. Both tools allow for the co-
ordination of different management or conservation ac-
tions across economic sectors and government levels, and
include the consultation and agreement with stakehold-
ers and communities, facilitating the implementation of
guidelines (Post & Lundin 1996; Ehler & Douvere 2007).
However, as has been suggested for similar scenarios, the
complexity of problems resulting from the diversity of
spatial scales, environmental problems, and actors at dif-
ferent levels will also require the exploration of new hy-
brid modes of governance structures (Lemos & Agrawal
2006).
Finally, it should be noted that consideration of the
ecological scale and its relationship with governance
structures and MPA effectiveness is not restricted to
seabird conservation issues during the breeding season.
Many seabirds from breeding sites in Patagonia migrate
or disperse over large distances outside their breeding
season, crossing international boundaries. For example,
Magellanic Penguins and Olrog’s Gulls migrate north,
many of them reaching to Uruguay and southern Brazil
(Yorio et al. 1999; Schiavini et al. 2005), while South-
ern Giant Petrels disperse over wide oceanic areas reach-
ing even New Zealand waters (F. Quintana, unpublished
data). Conservation efforts directed at breeding popula-
tions will need complementary actions once birds leave
their breeding areas for wintering grounds. Magellanic
Penguins, for example, are regularly killed as a result of
oil pollution during their migration in waters of northern
Argentina, Uruguay, and Brazil (Garcı́a-Borboroglu et al.
2006). International conventions, treaties, and agree-
ments, such as the Convention for the Conservation of
Migratory Species and the Agreement on the Conserva-
tion of Albatrosses and Petrels—both ratified by the Ar-
gentine government—can greatly contribute to integrate
efforts to protect seabird populations. Other governance
instruments related to the Large Marine Ecosystem ap-
proach are currently being developed and tested in other
regions (Sherman et al. 2008), and may be used in the
design of management strategies at the level of the Patag-
onian Shelf LME.
The example from Golfo San Jorge highlights the com-
plexities of governance issues and the importance of con-
sidering ecological scales in the design of proper conser-
vation and management actions for seabirds and other
marine organisms. These considerations can be general-
ized to the entire Argentine coast as, for example, pen-
guins and cormorants regularly make foraging trips that
take them far beyond the boundaries of protected ar-
eas at most of their main breeding locations in Patago-
nia (Stokes & Boersma 2000; Wilson et al. 2005; Boersma
et al. 2007; F. Quintana et al., unpublished data). Thus ef-
fectiveness of many MPAs that include seabird colonies
as conservation targets will have to be carefully assessed
in reference to their conservation goals. Given the for-
aging ranges of many seabirds, commuting between ar-
eas under different jurisdictions during foraging trips is
very likely a common trait of populations of many species
in many countries, resulting in similar governance prob-
lems. Although protected areas can be a valuable tool
for the protection of breeding seabirds, increased ef-
forts are needed to design alternative and complemen-
tary strategies for spatial protection so as to deal with
the biological, social, and political complexities of ma-
rine systems. In particular, there is an urgent need for
mechanisms of effective participation by different actors
in ocean management planning, which will often require
the development and implementation of new governance
arrangements.
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Airamé, S., Dugan J.E., Lafferty K.D., Leslie H., McArdle D.A.,
Warner R.R. (2003) Applying ecological criteria to marine
reserve design: a case study from the California Channel
Islands. Ecol Appl 13 (Suppl), 170–184.
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importantes para la conservación de las aves (IBAs -
AICAs) en el Mar Patagónico y zonas de influencia. In
Estado de conservación del mar patagónico y áreas de influencia.
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